Intraventricular leptin reduces food intake and body weight of lean rats but not obese Zucker rats.
The protein encoded by the obese (ob) gene, leptin, is secreted from adipose tissue and is proposed to act in the brain as an important regulator of food intake and body weight. To investigate the direct effects of leptin within the CNS, we injected 3.5 microg of either mouse or human leptin into the third ventricle (ICV) of lean Long-Evans rats or obese (fa/fa) Zucker rats, in which obesity results from a mutation in the leptin receptor gene. ICV administration of leptin reduced 4-h food intake in both deprived and non-deprived lean rats. In addition, repeated ICV administration produced a long-lasting reduction in body weight while peripheral administration of the same dose had no effect. ICV administration of the same dose of leptin into the third ventricle of obese Zucker rats did not reduce food intake. These results are consistent with the hypothesis that leptin has direct actions in the CNS as an afferent signal related to the state of energy stores in adipose tissue. Furthermore, insensitivity to these central effects of leptin may be an important determinant of obesity.